It is 20 years since the late Dr R D K Reye described the syndrome of acute encephalopathy and visceral fatty infiltration. 1 Reye's syndrome is the most common type of acute hepatocellular failure in childhood, the encephalopathy is unpredictable, and its management and prognosis are still far from satisfactory. We believe that it occurs more frequently than is thought, and that published reports from the rest of the United Kingdom have probably underestimated the true incidence.2 3 Our aim in reporting recent experience of Reye's syndrome in Northern Ireland is to heighten diagnostic awareness, improve early recognition, and encourage a more aggressive approach to diagnosis and management.
Patients and methods
The total provincial population of Northern Ireland is 1-5 million, of which there are approximately 330 000 children aged less than 13 years. Since January 1973 we have seen 46 patients with Reye's syndrome of whom 23, treated between 1979 and 1982, form the subject of this report.
Diagnostic criteria were as follows: (1) A prodromal history of either upper respira-230 tory tract or gastroenteric symptoms often accompanied by fever, or of varicella.
(2) Hepatic dysfunction, characterised by a threefold rise in blood ammonia and/or serum aspartate aminotransferase or alanine aminotransferase and a very prolonged prothrombin time (<40% compared with control).
(3) Abrupt onset of a central nervous system disorder manifested by changes in the level of consciousness (often with other abnormalities).
(4) Exclusion of other disease states that have similar clinical features. 4 Between January 1979 and December 1982, 23 patients (18 seen personally) fulfilled these criteria; five others with similar clinical features were excluded because of inadequate confirmatory laboratory data. To abstract the relevant data from the paediatric case notes a protocol was devised covering symptoms and duration of the present illness and details of the past obstetrical, developmental, social, and family histories. All drugs (particularly salicylate, paracetamol, phenothiazine, antitussives, antibiotics, and sodium valproate) prescribed either by the family doctor or given by the parents, or both, within 96 hours before admission were recorded. Details of the clinical examination and laboratory data on admission to the intensive care unit were noted and the level of consciousness was graded according to the scheme of Lovejoy et al. 4 The facets of hospital management were categorised, together with outcome and any complications that supervened.
Histopathological specimens of liver were available in 17 cases, 12 of which had been obtained by needle biopsy, and these were reviewed by Dr Denis O'Hara. With the exception of case 13 (below) all showed the presence of panlobular microvesicular fatty infiltration of the liver without appreciable cellular necrosis or inflammation. The data were analysed using the Statistical package for the social sciences and parametric statistical tests.
Results
Clinical features. Fifteen of the 23 patients with Reye's syndrome were girls, and all had previously been well and developing normally. The age range was 0-2-5-9 (median 0.75) years and 14 patients were seen between May and October, most commonly during the month of August (4 patients).
The prodromal illness of this biphasic disorder lasted 1 to 8 (median 3) days and consisted of upper respiratory symptoms in 14 (61%) patients, 7 of whom had been coughing and 10 of whom had fever. Severe diarrhoea and fever occurred in two others, one of whom also had upper respiratory symptoms and had been referred initially to a communicable disease unit. Two others had had varicella. Six patients (26%) had had none of these symptoms; their parents gave a history of non-specific complaints-anorexia, listlessness, drowsiness, and either restlessness or screaming episodes, or both, of sufficient severity in five of the 6 to have been seen by their family doctor; two of them on three occasions before hospital admission.
The second or neurological phase of the syndrome was marked in 22 of the 23 patients by the abrupt onset of vomiting, which was repeated in most (78%) on at least three occasions; in 13 (57%) children altered blood was present in the vomitus. One child passed a single melaena stool (Table) (Table) , were found by their parents in a 'collapsed' condition, simulating a 'near miss' cot death. This subgroup of the series were also liable to have seizures, to be more deeply unconscious, and ultimately to have a worse prognosis.
Laboratory investigations. All patients fulfilled the stated diagnostic criteria, and most had a raised blood ammonia value as well as an increase in each of the transaminases. When first seen, 22 patients were hypoglycaemic (median 1*45 mmolI1) and in 16 the cerebrospinal glucose value was reduced (median 0-80 mmol/l). In the 6 'collapsed' infants, blood glucose concentrations were lower than in the other 17 patients (mean (SD), 1- The prodrome of Reye's syndrome was varied, and our experience was similar to that of other reports2 8 including the BPA/CDSC survey.3 Six patients had vague and even less specific features and although they differed little from the 14 with upper respiratory symptoms in other respects including prodrome duration and prognosis, they were more likely to be in coma on admission.
In our experience the most useful pointer to early recognition of Reye's syndrome is the abrupt onset of repeated vomiting in a young child who has had trivial upper respiratory symptoms or varicella, or in whom behaviour or responsiveness is altered. This is especially likely if altered blood is also present in the vomitus. Although reduction in consciousness or seizures, or both, may have occurred, these are less specific in suggesting Reye's syndrome. Early diagnosis depends to a large extent upon a high level of suspicion in the medical profession. It is important therefore for paediatricians to acquaint local family doctors and accident and emergency department staff of the early clinical features and of the necessity for urgent hospital referral to confirm the diagnosis and begin optimal management. Immediate minimum laboratory tests include blood ammonia, serum transaminases, and prothrombin time as well as blood glucose (see below) and cerebrospinal fluid examination. Needle biopsy of liver will afford even greater diagnostic certainty and it is our policy to perform a biopsy as soon as the patient's coagulation status allows or can be sufficiently improved with fresh frozen plasma.
Presentation in 25% of our 23 patients was atypical and was precipitated by an abrupt episode of 'collapse' simulating 'near miss' cot death after a very short prodrome (Table) . The pathogenesis of the abrupt 'collapse' in these babies is currently the subject of further study, but on the basis of these data may be related to the rapid development of severe hypoglycaemia. The cerebrospinal fluid glucose values were uniformly extremely low and probably more accurately reflected this development than did blood glucose values, since several of these profoundly ill infants may have been given a bolus of high concentration glucose before the initial blood sample was taken. The occurrence of abrupt hypoglycaemia may represent an extreme form of defective gluconeogenesis,10 although the part played by hormonal factors which influence glucose homeostasis also requires study.1' Clearly Reye's syndrome should be considered seriously in any collapsed child or 'near miss' cot death. Early recognition of the hypoglycaemia and immediate correction by the first doctor to see the patient might improve the prognosis, which seems to be particularly bad in this subgroup (Table) 
